Abstract
effective in assessing the reproductive efficiency and performance in cattle (Bongso et al., 1984) and provide readily obtainable and informative measure for selection, feeding and health care (Thiruvenkanden, 2005) .
Little is known on the anatomy and physiology of the female genitalia of tropical breeds of cattle (Kumar et al., 2004 ); compared to the exotic breeds (Boss taurus) been described by various authors (Amle et al., 1992, Napolean and Quayam, 1997 and Newham, 2001 ). The knowledge of biometrical status of female genital tract is essential to perform artificial insemination, pregnancy diagnosis and dealing with the infertility problems (Memon, 1996) . The information about biometry of the reproductive tract in different groups of age and body weight of cows is scanty in the literature.
Superior dairy cows selection seems to be very important and alternative approach to boast up the production potential. Therefore, during selection of dairy cows for breeding/production special attention should be given on age, body weight, soundness of the sexual organ. Therefore the present study was undertaken to ascertain the influence of age and body weight on growth of reproductive organs in dairy cows and to determine and compare the ovarian and tubular parts in morphometry of different groups of age and body weight of cows.
Materials and Methods
The present study was conducted on 100 non-gravid female reproductive organs of different age and body weight groups as <3years (Group A), 3 to ≤5years (Group B), >5years (Group C) and <200 kg (Group X), 200 to 300 kg (Group Y), >300 kg (Group Z), respectively of dairy cows, at different slaughter-houses in Then, the body weights were converted from pound to kg, dividing by 2.2
were dissected free of their ligamentous attachments, and extended their full length for measurement.
Each uterine horn was incised along its dorsal surface to expose its lumen from the oviduct tubal junction to the bifurcation of the body of the uterus (Fig. 3) . The body of the uterus was also incised, and this dorsal incision continued in a straight line to the dorsal commissure of the vulva in order to fully expose the cervical canal and the vagina. This method of exposure gave the relative thickness of the walls of the uterine horns, body of the uterus, cervix and vagina. The length of the uterine body was taken from its bifurcation to the internal os of the cervix (Fig. 4) .
The length and diameter of the cervix was recorded. Cervical rings and folds were considered as the number of rings/folds from os externum to os internum. The length of the vagina was taken as the distance from the external os of the cervix to the ventral commissure of the vulva. A measurement of the vaginal width was regularly taken at a point from the external os of the cervix, prior to extending the dorsal incision through the vagina. Measurement errors due to variation in operator technique were kept to a minimum by following a standard procedure of dissection as adopted by Chibuzor, 2006 ; with each tract in an identical position. 
Statistical analysis
Simple ANOVA was performed to observe the significant differences among the mean values. Duncan's multiple range test (DMRT) was performed to observe significant differences of ovaries and genital tract in different groups of age and body weight of dairy cows. Data were presented as Mean ± SE. All analysis was performed using SPSS software version 20. P<0.05 was considered as significant.
Results and Discussion

Ovary
Ovarian biometry of dairy cows of three different age and body weight groups was evaluated in terms of length, width, thickness and weight and shown in Table 1 However the measurement for length recorded in the present study was shorter than the figures (2.8 to 5.0 and Memon (1996) were greater than the present findings. The present findings for the weight of ovary were in agreement to those (3. 
Oviduct:
The oviducts of the cow were paired convoluted tubes that reached the ovaries to the tapped ends of the uterine cornua or horn. The oviduct was torturous, wiry and hard and embedded in fat of mesosalpinx. This tube lay in a peritoneal fold derived from the lateral layer of the broad ligament. It serves to transport ova or unfertilized eggs from the ovary to the uterus. The mean length of right and left oviducts were 21.05± 0.39 and 21.00 ± 0.38 cm, respectively in different groups of age and body weight of cows (Table 2 & 4) . The size of the both oviduct varied in different age and body weight groups and even in between left and right oviduct of same age and body weight groups in the present study. In the present study, the length of both oviducts of age group C was significantly (p<0.05) higher than that of age group A, but the length of age group B, did not differ significantly (p>0.05) with that of other two age groups ( Table 2) . Among the three different body weight groups, it was observed that body weight group Z was significantly (p<0.05) higher than that of body weight group X, but no significant difference (p>0.05) was observed with that of body weight group Y (Table 4 ). Higher length of both oviducts in age group C might be due to older age with higher body weight of the animals. right uterine horns of same age and body weight groups in the present study. The average length of both uterine horn of age group C and body weight group Z were significantly (p<0.05) higher than that of age group A and body weight group X but the average length in age group B and body weight group Y were not differ significantly (p>0.05) with that of other two age groups (Table 2 & 4) . Higher length of both uterine horns in age group C might be due to older age with higher body weight of the animals.
Length of uterine horns differed significantly (p<0.05) due to differences of age and body weight of cows.
The length of right and left uterine horn was higher in age group C (27.58 ± 1.08 and 28.41 ± 1.12 cm) and body weight group Z (27.00 ± 1.05 and 27.77 ± 1.12 cm), respectively than other groups. This results 
Body of uterus:
Uterus of cows had cornuate in shape, two horns joined together to form a body of uterus that was situated in between os-internum and true bifurcation of cornea. This is the point where semen is deposited during artificial insemination. The mean length and width of body of uterus were 3.12 ± 0.72 and 2.51 ± 0.59 cm, respectively in different groups of age and body weight of cows (Table 2 & 
4).
The size of the length and width of body of uterus varied in different age and body weight groups in the present study.
In the present study, the length of body of uterus of age group C was almost similar with that of age group B but significantly (p<0.05) higher than that of age group A ( Table 2 ). The width of body of uterus of age group C was significantly (p<0.05) higher than that of age group A, but the width in age group B, did not differ significantly (p>0.05) with that of other two age groups (Table 2) . On the other hand, the highest Vagina: Vagina was a tubular sheath like structure, which extended from cervix to the urethral opening.
The mean length and width of vagina were 22.59 ± 0.34 and 5.44 ± 0.16 cm, respectively and length and width of vagina of age and body weight groups were shown in Table 2 & 4. Age had significant effect P<0.05) on the length and width of vagina of cows (Table 2 ) and body weight had significant effect P<0.05) on the length of vagina of cows (Table 4 ). In the present study, the length of vagina of age group C was significantly (p<0.05) higher than that of other two age groups, but there exists no significantly difference (p>0.05) among the age groups B & A ( Table 2 ). The width of vagina of age group C was almost similar with that of age group B but significantly (p<0.05) higher than that of age group A. On the other hand, the length of vagina of body weight group Z was significantly (p<0.05) higher than that of other two body weight groups, but there exists no significantly difference (p>0.05) among the body weight groups Y & X ( Vulva: Vulva was the external portion of the genital tract that extended from vagina to the exterior opening. The mean length and width of vulva were 8.85 ± 0.14 and 4.83 ± 0.13 cm, respectively in different groups of age and body weight of cows (Table 2 & 4) . The size of length and width of vagina varied in different age and body weight groups in the present study. The length of vagina of age group C was significantly (p<0.05) higher than that of other two age groups, but there exists no significantly difference (p>0.05) among the age groups B & A ( Table 2 ). The width of vagina of age group C was almost similar with that of age group B but significantly (p<0.05) higher than that of age group A. On the other hand, the variation in length and width were not differ significantly (p>0.05) among the three different body weight groups (Table 4) It was observed that the size of genital organs of dairy cow increases with the advancement of age and body weight. From the present study it is concluded that a good number of productive animals is slaughtered, which alarm the need of implementation of sexual health management programme in the area. However, the data presented may provide base line information about biometrical structure of various parts of the reproductive organs in different groups of age and body weight of dairy cows which
